Mycobacterium avium subspecies paratuberculosis triggers intestinal pathophysiologic changes in beige/scid mice.
We investigated whether infection of beige/scid mice with Mycobacterium avium subspecies paratuberculosis can induce intestinal pathophysiologic changes. Six-week-old beige/scid mice were inoculated intraperitoneally with M. paratuberculosis, then were killed 32 weeks after inoculation when the small intestine was evaluated for physiologic and morphologic abnormalities. All infected mice developed clinical disease. The lamina propria of the intestine from infected mice was mildly infiltrated with mononuclear cells containing acid-fast bacteria, and had significantly increased villus width. In vitro physiologic studies in Ussing chambers indicated that M. paratuberculosis infection caused significant abnormalities in intestinal transport parameters. Baseline short circuit current and potential difference were abnormally high in tissues from infected, compared with control mice, indicative of increased ion secretion. Baseline conductance was significantly decreased in infected mice, suggesting that intestinal tissue from infected mice was less permeable to ions. The change in short circuit current following transmural electrical and glucose stimulation was significantly reduced in intestines from infected mice, suggesting that inflamed intestine had neural and/or epithelial cell damage. We conclude that infection of beige/scid mice with M. paratuberculosis triggers significant intestinal pathophysiologic changes consistent with chronic inflammation. These functional abnormalities may contribute to the pathogenesis of the wasting syndrome seen in bovids with paratuberculosis. This animal model provides evidence that T cell-independent mechanisms are sufficient to cause mucosal pathophysiologic changes and inflammation in response to a specific pathogen, and may be of relevance to inflammatory bowel disease in humans.